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Àííîòàöèÿ
Ïðåäëàãàåòñÿ ìåòîä ïîñòðîåíèÿ íåàâòîíîìíîé ñèñòåìû äèåðåíöèàëüíûõ óðàâíå-
íèé ïî çàäàííîìó èíòåãðàëüíîìó ìíîãîîáðàçèþ. Îïðåäåëÿþòñÿ óñëîâèÿ óñòîé÷èâîñòè
ðåøåíèé ñèñòåìû ïî îòíîøåíèþ ê ìíîæåñòâàì ðåøåíèé. àññìàòðèâàåòñÿ çàäà÷à ïîñòðî-
åíèÿ íåàâòîíîìíîé ñèñòåìû äèåðåíöèàëüíûõ óðàâíåíèé âòîðîãî ïîðÿäêà ïî çàäàííûì
÷àñòíûì ðåøåíèÿì íà ïëîñêîñòè.
Êëþ÷åâûå ñëîâà: íåàâòîíîìíàÿ ñèñòåìà äèåðåíöèàëüíûõ óðàâíåíèé, ÷àñòíûé
èíòåãðàë, óñëîâèå óñòîé÷èâîñòè.
Ââåäåíèå
Çàäà÷à ïîñòðîåíèÿ ñèñòåìû äèåðåíöèàëüíûõ óðàâíåíèé ïî çàäàííîìó èí-
òåãðàëüíîìó ìíîãîîáðàçèþ ðàññìîòðåíà â [13℄. Â ÷àñòíîñòè, â [1℄ ñòðîèòñÿ àâòî-
íîìíàÿ ñèñòåìà äèåðåíöèàëüíûõ óðàâíåíèé, èìåþùàÿ çàäàííóþ èíòåãðàëüíóþ
êðèâóþ íà ïëîñêîñòè. Â [2℄ ðàññìàòðèâàåòñÿ çàäà÷à ïîñòðîåíèÿ ìíîæåñòâà ñèñòåì
äèåðåíöèàëüíûõ óðàâíåíèé, èìåþùèõ çàäàííûå èíòåãðàëüíûå ìíîãîîáðàçèÿ,
ìåòîäîì, ïðåäëîæåííûì â [1℄, è îïðåäåëÿåòñÿ êîíñòðóêöèÿ ñèñòåì èç óñëîâèÿ
óñòîé÷èâîñòè ýòèõ ìíîãîîáðàçèé. Â [3℄ ïîñòðîåíà àâòîíîìíàÿ ñèñòåìà äèåðåíöè-
àëüíûõ óðàâíåíèé ïî çàäàííîìó ðàñïðåäåëåíèþ àçîâûõ òðàåêòîðèé íà ïëîñêîñòè,
îïðåäåëåíû êîýèöèåíòû, ïðåäóñìîòðåííûå â êîíñòðóêöèè ñèñòåìû, èñõîäÿ èç
âèäà èíòåãðàëüíûõ êðèâûõ è îñîáûõ òî÷åê.
Â äàííîé ðàáîòå ïðåäëîæåí ìåòîä ïîñòðîåíèÿ íåàâòîíîìíîé ñèñòåìû äèå-
ðåíöèàëüíûõ óðàâíåíèé ïî çàäàííîé ñîâîêóïíîñòè ÷àñòíûõ èíòåãðàëîâ â ìíîãî-
ìåðíîì àçîâîì ïðîñòðàíñòâå, îïðåäåëåíà ñòðóêòóðà ñèñòåìû èç óñëîâèé óñòîé÷è-
âîñòè ðåøåíèé îòíîñèòåëüíî çàäàííûõ èíòåãðàëüíûõ ìíîãîîáðàçèé. àññìîòðåíà
çàäà÷à ïîñòðîåíèÿ íåàâòîíîìíîé ñèñòåìû âòîðîãî ïîðÿäêà, èìåþùåé ñâîèìè ÷àñò-
íûìè ðåøåíèÿìè çàäàííûå ¾ïîäâèæíûå¿ êðèâûå.
1. Îïðåäåëåíèå ñòðóêòóðû íåàâòîíîìíîé ñèñòåìû
äèåðåíöèàëüíûõ óðàâíåíèé â ìíîãîìåðíîì ïðîñòðàíñòâå
Ïóñòü â íåêîòîðîé îáëàñòè G àçîâîãî ïðîñòðàíñòâà Rn ïåðåìåííûõ x1, . . . , xn
óðàâíåíèÿìè
ωi(x(t), t) = 0, i = 1, . . . , r, (1.1)
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çàäàíû ¾ïîäâèæíûå¿ ãèïåðïîâåðõíîñòè. Áóäåì ïðåäïîëàãàòü, ÷òî ïðè ëþáîì t
óíêöèè ωi(x, t) âñþäó â îáëàñòè G íåïðåðûâíû è îáëàäàþò íåïðåðûâíûìè ÷àñò-
íûìè ïðîèçâîäíûìè
∂ωi
∂xj
,
∂ωi
∂t
, j = 1, . . . , n . Òðåáóåòñÿ ïîñòðîèòü ñèñòåìó äèå-
ðåíöèàëüíûõ óðàâíåíèé
dx
dt
= X(x, t), x ∈ Rn, (1.2)
èìåþùóþ çàäàííûå óíêöèè ωi(x, t) ñâîèìè ÷àñòíûìè èíòåãðàëàìè.
Ââåäåì â ðàññìîòðåíèå óíêöèþ ω(x, t) , ïðåäñòàâëÿþùóþ ñîáîé ïðîèçâåäåíèå
r + 2 óíêöèé
ω = ω0 ω1 · · ·ωr ωr+1.
Çäåñü ω0 ≡ 1 . Óðàâíåíèÿ ωs(x, t) = 0 ïðè s = 1, . . . , p ðàâíîñèëüíû óðàâíåíè-
ÿì ¾ïîäâèæíûõ¿ ïîâåðõíîñòåé, äîïóñêàþùèõ áåñêîíå÷íî ìàëûé âûñøèé ïðåäåë â
ñìûñëå ðàáîòû [4℄. Óðàâíåíèÿ ωl(x, t) = 0 ïðè l = p+ 1, . . . , q ñîîòâåòñòâóþò ¾ïå-
ðåìåùàþùèìñÿ¿ ïîâåðõíîñòÿì, èìåþùèì îáùèå ÷àñòè M(t) . Ïðåäïîëàãàåòñÿ, ÷òî
ìíîãîîáðàçèå M(t) îáëàäàåò êîìïàêòíîé îêðåñòíîñòüþ [4℄. àâåíñòâà ωh(x, t) = 0
ïðè h = q + 1, . . . , r îïðåäåëÿþò ¾ïîäâèæíûå¿ ïîâåðõíîñòè è ðàçäåëÿþò îáëàñòè,
çàïîëíåííûå òðàåêòîðèÿìè ðàçíûõ òèïîâ. ¾Ïîäâèæíûå¿ ñåïàðàòðèñû ωh(x, t) =
= 0 íå èìåþò îáùèõ òî÷åê ñ ïîâåðõíîñòÿìè ωs(x, t) = 0 è ìíîãîîáðàçèåì M(t) ;
ωr+1 ≡ 1 .
Òîãäà êàæäàÿ óíêöèÿ ωi(x, t) = 0 (i = 1, . . . , r) ïðåäñòàâëÿåò ñîáîé ÷àñòíûé
èíòåãðàë ñèñòåìû (1.2), åñëè âûïîëíÿåòñÿ ðàâåíñòâî
dω
dt
=
∂ω
∂x
X(x, t) +
∂ω
∂t
= F (ω, x, t),
è F (ω, x, t) îáðàùàåòñÿ â íóëü ïðè âûïîëíåíèè óñëîâèé ωi(x, t) = 0 äëÿ âñåõ
i = 1, . . . , r .
Îáùàÿ ñòðóêòóðà ñèñòåì äèåðåíöèàëüíûõ óðàâíåíèé, äîïóñêàþùèõ ÷àñòíûå
èíòåãðàëû (1.1), îïðåäåëÿåòñÿ â âèäå [5℄
dxj
dt
= Pj(x, t) +Q(x, t)
( j−1∑
k=1
∂ω
∂xk
−
n∑
k=j+1
∂ω
∂xk
)
−
∂ω
∂xj
∂ω
∂t
n∑
k=1
( ∂ω
∂xk
)2 , (1.3)
ãäå Q(x, t)  ïðîèçâîëüíàÿ íåïðåðûâíàÿ óíêöèÿ, Pj(x, t)  íåïðåðûâíûå óíê-
öèè, îáðàùàþùèåñÿ â íóëü âäîëü ïîâåðõíîñòåé (1.1) è îïðåäåëåííûå â âèäå
Pj(x, t) = P (x, t)ω1 · · ·ωp
q∑
i=1
n∑
k=1
α
(i)
jk
∂ωi
∂xk
ω0 ω1 · · ·ωi−1 ωi+1 · · ·ωr ωr+1, (1.4)
ãäå P (x, t)  ïðîèçâîëüíàÿ íåïðåðûâíàÿ óíêöèÿ, α
(i)
jk (j, k = 1, . . . , n, i =
= 1, . . . , q)  ïðîèçâîëüíûå êîýèöèåíòû.
Êàæäàÿ óíêöèÿ ωi(x, t) (i = 1, . . . , r) ÿâëÿåòñÿ ÷àñòíûì èíòåãðàëîì ñèñòåìû
(1.3). Äîêàçàòåëüñòâî ýòîãî óòâåðæäåíèÿ ïðèâåäåíî â [5℄.
2. Îïðåäåëåíèå óñëîâèé óñòîé÷èâîñòè
Ïîêàæåì, ÷òî âûáîðîì êîýèöèåíòîâ α
(j)
sk , ââåäåííûõ â âûðàæåíèÿ (1.4), ¾ïî-
äâèæíóþ¿ ïîâåðõíîñòü, îïðåäåëÿåìóþ óðàâíåíèåì ωs(x, t) = 0 (s = 1, . . . , p) , ìîæ-
íî ñäåëàòü óñòîé÷èâîé èëè íåóñòîé÷èâîé. Äëÿ ýòîãî ñîñòàâèì óíêöèþ Ëÿïóíîâà
Vs =
1
2
[
ωs(x, t)
]2
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è âû÷èñëèì åå ïðîèçâîäíóþ ñ ó÷åòîì (1.3), (1.4)
dVs
dt
= ωs
dωs
dt
= λs(x, t)ω
2
s +Ω
(3)
s , (2.1)
ãäå
λs(x, t) = P (x, t)ω1 · · ·ωs−1 ωs+1 · · ·ωpω(s)
n∑
j=1
ωsj
n∑
k=1
α
(s)
jk ωsk −
1
ω(s)
r∑
i=1
i6=s
ω(is)ωit+
+Q(x, t)
r∑
i=1
i6=s
ω(is)
n−1∑
j=1
n∑
k=j+1
(ωijωsk − ωsjωik) +
ωst
ω(s)
n∑
k=1
ω2sk
n∑
j=1
r∑
i=1
i6=s
ω(is)ωijωsj ,
ω(i) = ω0 ω1 · · ·ωi−1 ωi+1 · · ·ωr ωr+1, ωsj =
∂ωs
∂xj
, ωst =
∂ωs
∂t
,
Ω
(3)
s  ñîâîêóïíîñòü ÷ëåíîâ, ñîäåðæàùèõ ìíîæèòåëü ωs â ñòåïåíè íå íèæå òðåòüåé.
Èç âûðàæåíèÿ (2.1) âèäíî, ÷òî ñóäèòü îá óñòîé÷èâîñòè èíòåãðàëüíîé ïîâåðõíî-
ñòè ωs = 0 ìîæíî ïî çíàêó âûðàæåíèÿ λs(x, t) . Åñëè óíêöèè P (x, t) , Q(x, t) è
êîýèöèåíòû α
(s)
jk â âûðàæåíèè λs(x, t) âûáðàòü òàê, ÷òîáû âûïîëíÿëîñü óñëîâèå
λs(x, t) < 0 , òî ïðîèçâîäíàÿ
dVs
dt
áóäåò çíàêîïîñòîÿííîé îòðèöàòåëüíîé óíêöèåé
âñþäó â ε-îêðåñòíîñòè ïîâåðõíîñòè ωs = 0 . Ôóíêöèÿ Vs ÿâëÿåòñÿ îïðåäåëåí-
íî ïîëîæèòåëüíîé âñþäó â ε-îêðåñòíîñòè ïîâåðõíîñòè ωs = 0 . Ñëåäîâàòåëüíî,
âûïîëíåíû óñëîâèÿ òåîðåìû îá óñòîé÷èâîñòè èíòåãðàëüíîãî ìíîãîîáðàçèÿ [4℄, è
¾ïîäâèæíàÿ¿ èíòåãðàëüíàÿ ïîâåðõíîñòü ωs = 0 áóäåò óñòîé÷èâà.
Åñëè ïðîèçâîëüíàÿ óíêöèÿ λs(x, t) ÿâëÿåòñÿ íåïðåðûâíîé è îãðàíè÷åííîé ïðè
âñåõ t ≥ t0 , òî ïðè âûïîëíåíèè óñëîâèÿ λs(x, t) < 0 ïðîèçâîäíàÿ
dVs
dt
ÿâëÿåòñÿ
îïðåäåëåííî îòðèöàòåëüíîé óíêöèåé. Ó÷èòûâàÿ, ÷òî óíêöèÿ Vs îãðàíè÷åíà, äî-
ïóñêàåò áåñêîíå÷íî ìàëûé âûñøèé ïðåäåë è ÿâëÿåòñÿ îïðåäåëåííî ïîëîæèòåëüíîé
âñþäó â ε-îêðåñòíîñòè ïîâåðõíîñòè ωs = 0 , òî óäîâëåòâîðÿþòñÿ óñëîâèÿ àñèìïòî-
òè÷åñêîé óñòîé÷èâîñòè ìíîãîîáðàçèÿ [4℄ è èíòåãðàëüíàÿ ïîâåðõíîñòü ωs = 0 áóäåò
óñòîé÷èâà àñèìïòîòè÷åñêè.
Ïóñòü òåïåðü êîýèöèåíòû α
(s)
jk âûáðàíû òàê, ÷òî
λs(x, t) ≥ νs > 0,
ãäå νs  íåêîòîðàÿ ïîñòîÿííàÿ. Òîãäà ïðîèçâîäíàÿ
dVs
dt
ìîæåò áûòü ïðåäñòàâëåíà
â âèäå
dVs
dt
= 2νsVs +Ωs,
ãäå Ωs = (λs(x, t)−νs)ω
2
s +Ω
(3)
s  çíàêîïîñòîÿííàÿ ïîëîæèòåëüíàÿ â ε-îêðåñòíîñòè
ïîâåðõíîñòè ωs = 0 óíêöèÿ. Òàê êàê óíêöèÿ Vs ÿâëÿåòñÿ îãðàíè÷åííîé è
åå çíàê ñîâïàäàåò ñî çíàêîì óíêöèè Ωs â ε-îêðåñòíîñòè ïîâåðõíîñòè ωs = 0 ,
òî âûïîëíåíû óñëîâèÿ íåóñòîé÷èâîñòè ìíîãîîáðàçèÿ [4℄, è ðàññìàòðèâàåìàÿ èíòå-
ãðàëüíàÿ ïîâåðõíîñòü ωs = 0 ÿâëÿåòñÿ íåóñòîé÷èâîé.
Â ñëó÷àå, åñëè ïîâåðõíîñòè ωl(x, t) = 0 (l = p + 1, . . . , q) èìåþò îáùóþ ÷àñòü
M(t) , òî ñîîòâåòñòâóþùèì âûáîðîì óíêöèé P (x, t) , Q(x, t) è êîýèöèåíòîâ
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α
(s)
jk ìíîãîîáðàçèå M(t) ìîæíî ñäåëàòü óñòîé÷èâûì èëè íåóñòîé÷èâûì. Äëÿ ýòîãî
ñîñòàâèì óíêöèþ Ëÿïóíîâà V â âèäå êâàäðàòè÷íîé îðìû
VM =
1
2
q∑
m,l=p+1
µm,l ωm ωl,
ãäå êîýèöèåíòû µm,l = µl,m âûáèðàþòñÿ â ñîîòâåòñòâèè ñ óñëîâèÿìè Ñèëüâåñò-
ðà äëÿ ïîëîæèòåëüíîé îïðåäåëåííîñòè VM :
µp+1,p+1 > 0,
∣∣∣∣µp+1,p+1 µp+1,p+2µp+2,p+1 µp+2,p+2
∣∣∣∣ > 0, . . . ,
∣∣∣∣∣∣∣∣
µp+1,p+1 . . . µp+1,q
µp+2,p+1 . . . µp+2,q
. . . . . . . . . . . . . . . . . . . . . .
µq,p+1 . . . µq,q
∣∣∣∣∣∣∣∣
> 0. (2.2)
Ïðîèçâîäíàÿ óíêöèè VM ïðèìåò âèä
dVM
dt
=
q∑
m,l=p+1
µm,l ωm
dωl
dt
.
Çàïèøåì ïðîèçâîäíóþ
dωl
dt
â âèäå
dωl
dt
= P (x, t)ω1 · · ·ωpω(l)
n∑
j=1
ωlj
n∑
k=1
α
(l)
jkωlk + λlωl +Ω
(2)
l , (2.3)
ãäå
λl(x, t) = P (x, t)ω1 · · ·ωp
q∑
i=1
i6=l
ω(il)
n∑
j=1
n∑
k=1
α
(i)
jkωikωlj −
1
ω(l)
r∑
i=1
i6=l
ω(il)ωit+
+Q(x, t)
r∑
i=1
i6=l
ω(il)
n−1∑
j=1
n∑
k=j+1
(ωijωlk − ωljωik) +
ωlt
ω(l)
n∑
k=1
ω2lk
n∑
j=1
r∑
i=1
i6=l
ω(il)ωijωlj ,
Ω
(2)
l  ñîâîêóïíîñòü ÷ëåíîâ, ñîäåðæàùèõ ìíîæèòåëü ωl â ñòåïåíè íå íèæå âòîðîé.
Åñëè íåèçâåñòíûå êîýèöèåíòû α
(l)
jk ïîä÷èíèòü óñëîâèÿì
α
(l)
jj = 0, α
(l)
jk = −α
(l)
kj , (2.4)
òî ïåðâîå ñëàãàåìîå â ïðàâîé ÷àñòè ñîîòíîøåíèÿ (2.3) áóäåò ðàâíî íóëþ. Òîãäà
ñ ó÷åòîì (2.3), (2.4) ïðîèçâîäíàÿ
dVM
dt
çàïèøåòñÿ â âèäå
dVM
dt
=
q∑
m,l=p+1
λl µm,l ωm ωl +Ω
(3)
M , (2.5)
ãäå Ω
(3)
M =
q∑
m,l=p+1
µm,l ωm Ω
(2)
l .
Äëÿ îáåñïå÷åíèÿ îòðèöàòåëüíîé îïðåäåëåííîñòè ïåðâîãî ñëàãàåìîãî âûðàæå-
íèÿ (2.5) ñ ó÷åòîì (2.2) íåîáõîäèìî óíêöèè λl(x, t) (l = p + 1, . . . , q) ïîä÷èíèòü
óñëîâèÿì
λp+1 < 0, λp+1λp+2 > 0, λp+1λp+2λp+3 < 0, . . . , λp+1λp+2 · · ·λq > (<)0.
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Òàêèì îáðàçîì, óíêöèÿ VM ÿâëÿåòñÿ îïðåäåëåííî ïîëîæèòåëüíîé â ñèëó (2.2),
ïðè λl < 0 (l = p+1, . . . , q) îáëàäàåò çíàêîïîñòîÿííîé îòðèöàòåëüíîé ïðîèçâîäíîé,
ñëåäîâàòåëüíî, ¾ïîäâèæíîå¿ ìíîãîîáðàçèå M(t) ÿâëÿåòñÿ óñòîé÷èâûì. Åñëè õîòÿ
áû îäíî λl > 0 , òî ìíîãîîáðàçèå M(t) íåóñòîé÷èâî.
3. Ïðèìåð
Íåîáõîäèìî ïîñòðîèòü ñèñòåìó äèåðåíöèàëüíûõ óðàâíåíèé, îáåñïå÷èâàþ-
ùóþ äâèæåíèå èç ïðîèçâîëüíîé òî÷êè ïðîñòðàíñòâà XOY ê äâèæóùåéñÿ òî÷êå,
îáðàçîâàííîé ïåðåñå÷åíèåì ïðÿìûõ x = −k1t è y = 0 , ñ îáõîäîì äâóõ ïðåïÿòñòâèé,
óðàâíåíèÿ äâèæåíèÿ êîòîðûõ çàäàíû â âèäå
(x− 2 + k2t)
2 + 4y2 = 1,
1
4
(x+1− k3t)
2 +
16
9
(
y +
3
2
)2
= 1.
(3.1)
×àñòíûìè èíòåãðàëàìè èñêîìîé ñèñòåìû ÿâëÿþòñÿ óíêöèè
ω1(x, y, t) ≡ x+ k1t = 0, ω2(x, y, t) ≡ y = 0,
ω3(x, y, t) ≡
1
2
(
(x− 2 + k2t)
2 + 4y2 − 1
)
= 0,
ω4(x, y, t) ≡
1
2
(
1
4
(x+ 1− k3t)
2 +
16
9
(
y +
3
2
)2
− 1
)
= 0.
(3.2)
Ôóíêöèÿ ω ïðèìåò âèä ω = ω1ω2ω3ω4 .
Ñèñòåìà óðàâíåíèé (1.3) ñ ó÷åòîì (1.4) ïðè n = 2 çàïèøåòñÿ â ñëåäóþùåì âèäå:


dx
dt
= −Q(x, y, t)
∂ω
∂y
−
∂ω
∂x
∂ω
∂t(
∂ω
∂x
)2
+
(
∂ω
∂y
)2 +
+ P (x, y, t)
[(
α
(1)
11
∂ω1
∂x
+ α
(1)
12
∂ω1
∂y
)
ω2ω3ω4 + ω1
(
α
(2)
11
∂ω2
∂x
+ α
(2)
12
∂ω2
∂y
)
ω3ω4
]
,
dy
dt
= Q(x, y, t)
∂ω
∂x
−
∂ω
∂y
∂ω
∂t(
∂ω
∂x
)2
+
(
∂ω
∂y
)2 +
+ P (x, y, t)
[(
α
(1)
21
∂ω1
∂x
+ α
(1)
22
∂ω1
∂y
)
ω2ω3ω4 + ω1
(
α
(2)
21
∂ω2
∂x
+ α
(2)
22
∂ω2
∂y
)
ω3ω4
]
.
Äàëåå, ó÷èòûâàÿ, ÷òî
∂ω1
∂x
= 1,
∂ω2
∂x
= 0,
∂ω3
∂x
= x− 2 + k2t,
∂ω4
∂x
=
1
4
(x+ 1− k3t),
∂ω1
∂y
= 0,
∂ω2
∂y
= 1,
∂ω3
∂y
= 4y,
∂ω4
∂y
=
16
9
(y +
3
2
),
∂ω1
∂t
= k1,
∂ω2
∂t
= 0,
∂ω3
∂t
= k2(x− 2 + k2t),
∂ω4
∂t
= −
1
4
k3(x+ 1− k3t),
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ïðåäñòàâèì ñèñòåìó óðàâíåíèé â âèäå


dx
dt
= P (x, y, t)
(
α
(1)
11 ω2 + α
(2)
12 ω1
)
ω3ω4 −Q(x, y, t)a− bcd,
dy
dt
= P (x, y, t)
(
α
(1)
21 ω2 + α
(2)
22 ω1
)
ω3ω4 +Q(x, y, t)b− acd.
(3.3)
Çäåñü
a = ω1ω3ω4 + 4yω1ω2ω4 +
16
9
(
y +
3
2
)
ω1ω2ω3,
b = ω2ω3ω4 + (x− 2 + k2t)ω1ω2ω4 +
1
4
(x + 1− k3t)ω1ω2ω3,
c = k1ω2ω3ω4 + k2(x− 2 + k2t)ω1ω2ω4 −
1
4
k3(x+ 1− k3t)ω1ω2ω3,
d = (a2 + b2)−1.
(3.4)
Ïîëàãàÿ P = 2 , Q = 1 , λ12 = −2 , λ21 = −1 , îïðåäåëèì çíà÷åíèÿ êîýèöèåí-
òîâ α
(1)
11 , α
(2)
12 , α
(1)
21 , α
(2)
22 â ñîîòâåòñòâèè ñ ìåòîäîì, èçëîæåííûì â [3℄:
α
(1)
11 = α
(2)
22 = 0, α
(2)
12 =
23
78
, α
(1)
21 = −
71
78
.
Ïîäñòàíîâêîé çíà÷åíèé P , Q è êîýèöèåíòîâ α
(1)
11 , α
(2)
12 , α
(1)
21 , α
(2)
22 â (3.3)
ìîæíî ïîëó÷èòü îêîí÷àòåëüíûé âèä ñèñòåìû:


dx
dt
= −
16
39
ω1ω3ω4 − 4yω1ω2ω4 −
16
9
(y +
3
2
)ω1ω2ω3 − bcd,
dy
dt
= −
32
39
ω2ω3ω4 + (x− 2 + k2t)ω1ω2ω4 +
1
4
(x+ 1− k3t)ω1ω2ω3 − acd,
(3.5)
ãäå ω1 , ω2 , ω3 , ω4 è a , b , c , d îïðåäåëÿþòñÿ âûðàæåíèÿìè (3.2) è (3.4) ñîîòâåò-
ñòâåííî.
ÏÎÑÒÎÅÍÈÅ ÍÅÀÂÒÎÍÎÌÍÎÉ ÑÈÑÒÅÌÛ. . . 139
Ïîñòðîåíèå è ðåøåíèå ñèñòåìû äèåðåíöèàëüíûõ óðàâíåíèé ïðîâîäèëîñü ñ
ïîìîùüþ èíòåãðèðîâàííîé ñèñòåìû êîìïüþòåðíîé ñèìâîëüíîé ìàòåìàòèêè Maple.
åçóëüòàò ÷èñëåííîãî ýêñïåðèìåíòà ïðè k1 = 0.7 , k2 = 0.1 , k3 = 0.4 è íà÷àëüíûõ
óñëîâèÿõ (0, 3.5,−0.1) ïðèâåäåí íà ðèñ. 1. åøåíèå ñèñòåìû (3.5) ïðåäñòàâëåíî íà
ðèñ. 1 â âèäå êðèâîé, îãèáàþùåé äâà ïðåïÿòñòâèÿ, óðàâíåíèÿ äâèæåíèé êîòîðûõ
çàäàíû â (3.1).
àáîòà âûïîëíåíà ïðè èíàíñîâîé ïîääåðæêå îññèéñêîãî îíäà óíäàìåí-
òàëüíûõ èññëåäîâàíèé (ïðîåêò  06-01-00664) è Ìèíèñòåðñòâà îáðàçîâàíèÿ è íàó-
êè Ô.
Summary
O.V. Ibusheva, R.G. Mukharlyamov. Constrution of Non-Autonomous System of Diffe-
rential Equations on Given Partiular Integrals in Multidimentional Spae.
The present paper proposes a method of onstruting non-autonomous system of dierential
equations with given properties of partiular solutions. The onditions of stability of the set of
system's solutions are dened. The problem of onstruting non-autonomous two-order system
of dierential equations on given partiular solution is onsidered.
Key words: non-autonomous system of dierential equations, partiular solution, stability
ondition.
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